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mm pl a, 
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(c Mi^-r § I- wits o 
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1 4 7 9^) (ISI it, 4 4, 1 0 3 8 - 1 0 4 2, 1 9 9 

9)), h hlimcD P A — P L A 1 (^X77fv>l (PA) (D^Ut 
□ 1 tiL(DJiXT)l'%£<&%:&m$)\Zl)n7kftm-f : h ( J . Biol. 

Chem., 2 7 3, 5 4 6 8 - 5 4 7 7, 1 9 9 8 )) |tffe§ 0 

TZysmmiz, PLA^ttfttt^cfc^enrus (feb 

S Letters, 320, 145-149, 1 9 9 3 )(Bi och 
emistry, 32, 4702-4707, 1 9 9 3) (J. Biol. 
Chem., 272, 21 92-21 98, 1 9 9 7 ) 0 ^?>l^ I^J 
-edmofroTl^ U M°--tfT7 t- $ ij PLA, li^Ts *Sl* 

'J*K (Lid) (B. B. A., 1376, 417-432, 1998) 
(Biochemistry, 32, 4702-4707, 1 993) 

ij n-4f^±CDHmA^U M°-Hfy£-|4l3M#t-?> TgH14#^«£*iT L> 

3 ( J . Lipid Res., 35, 1511-1523, 1994) 
(J. Lipid Res., 36, 939-951, 1 995 ) D 

P L A ! CD CD -Old 'J >J^5l (phosphol i pi d) 

m'tzftmtt&zw* ^^#}CDt>hoi?fe§ u Vfcxz? r?-v>wt (i 

ysophosphati di c aci d ; feUT L P A h B§?ft"3~ § Z: 

( B . B. A., 1 1 98, 1 85-1 96, 1 9 9 4 ) tli 

^ < cD^s>stt^^etLra *) \ s#)#^#ffltti'fc s ^r*g^tLr i\ 

§ C#fflfl&x9&, 1 7, (5 ), 739-745, 1 998 Do L P A CD^H 
teftmti LTlt ME(D±9Lifem ( L i p i d s , 1 3, 5 7 2 - 5 7 

4 , 1 9 7 8), JfiLihttEJHJfefEffl (Am. J. Pathol., 96, 4 
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23-438, 1 979 ), «i^f£3ifFffl (Cel 1, 59, 4 5 - 
5 4, 1 9 8 9 ) W&K), Sfe^tiei-M^tt,. iS >^^(D)S)Hffiit. 

mm&m, x k bX7 7^t-« s it^m^mms m^B^rn. 

(B. B. A., 1 1 98, 1 85-1 96, 1 994) Q 

7ft X "7 7 =f- v>!£ (phosphatidic acid; J^T, P 
Atmk1r% ££&£§) II«LT#If§}|QPLA^UTIt t 
S If ^ PA-PLA, fr'frl e^rfe«?, cDNA*.^o-r>//^tiT 

us*^ iP l a .itmmfacDBm-cfo k> . u ymwi-tmcD^'b-e&z 

Tjg;i 6>tiTl\£> (J. Biol. Chem., 273, 5468-54 
77, 1 998) 0 £/c. t hl!lPA-P L A TliSfS^ft l^ctoT lis 

(PI) & fin 7k if 3 z hm^^itl^o 
^©ilS^Kh^ «9 f# ^ L P A©i4MIfel) P L A ,lZM*ZmMte 

^K^H^fe" Us ±#:p«gl;:fclt§ L P A (D®m * t^J Mlzt- % z £%m& 

*%Wlt, ( 1 ) Tmnm&KfMltfoZtitV'*?'?- K ; 
(DtuB©© tii 'J ^~f=f- K£ S tK U ^ 7^ K N 
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>£'I4&^3tKU Ks ( 2 ) IB COMBOS-?- 1 £ fete 2 UHBic© 

T h\ (3 )ffrlB 1 £fcl±2©#'J K^fcli^r^ K&a- K"3~£> 

U 7 £ u ^5=- K *fel±^O^ x ( 4 )tfrE 3 ©*' U7^b^fh'* 

^©tiM&tJie^J©^ < h^ift 1 5iB©at*-i-SifiSE5llT^**L5 7K 
'J 5? £ U^5=- h\ ( 6 )tulB3 L 5 © M *l © 7f< ij 32 ^7 u*^- 
ftifijfti^^^-s ( 7 )buI3 6©$lJ&x^*-T?ff2«fe^£;h.fc 
JfcKte&ttx (8)t!TE7flD^KlEtfef4cfeig*-r«x5S**fcxlKrE1 * 
fcli2©#'J Kifcfcli^^ K©«l5fi*atx ( 9 )|frlB 1 2 

CD U ^ 7f K S fc 7f h* CHI t S , (1 0)*x 

^T'^^^ttft^JSII-S^ttfettlfW-rSxMESflDtftflEx (1 1 )|frlB1 

#J X fcJ:tf/*fcl;J:tfrE3 L < [*4©7tf U 7 £ KhtSS^ffl L 

£fcl±2©?K'J^y^ Kt> L<tt^^ Kx «TE3ft^U5©(5r*i^© 
7K 'J 7 ^ b K x buIB 6 ©^ ^ £ - x hIjIB 7 ©^Ktelfe# N tulB 9 
L < l± 1 0©lnf*©d *. x 'J>& < fctiKftfr— 

( 1 2 )|fri31 ©tK'J^^ K£*§SffUS UT*©S1±*PI* 
* L < f£>£t£lblM>{bl^ x £fcl£ituf3 3 «fe L < I±4©aK'J 5? £ U*?- 
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^f^TTr, ZH^^m^m^tX^ 'J -~>^-r^tfb^t)«h^^M^ 
-fetT ft^toOtBSftUB ftffFflBi L ( £ ftJS li^ HfegH* hlbi^J CD 

mmfrn izfotg Lfr&ft-*jMis7j-)i,%:mm us ass 2 o^hhi l 

2/^JUflD#**fer±^#**fcI±^CD^b*=tttb-i-S3fclC«t <9 s <b 

^tl^/KU^r^ K£fcl±<KU K ±313* toft JB 

£ N 5£1±<b*fclill*-j-S^^a^fe^-i-sz:i:4^t?55r&. (14) 

lulE 1 1 3(D#^TI^£tii>lb^#K ( 1 5 )fuI3 1 (DtKU ^ 
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£ L < tef£stlJ-^bl^#k (1 6)|fiIB1 Sfett2 0#'J^7f h%U< 

^^-s ffrfiB7(Z>raKtelftf*\ fuIB 9 £ U < l£ 1 OODfct^x SfetttulB 
1 4 «fe L < 1 5 CD-fb^tJCDd '>& < fc&fatifr — o&^-ra 3 
£&^&h^££3l£$fifi£#K (1 7)flBf*tfe[t*«rSB1 ©tKU^^K 

a) % ii * tc t * s i z m m u fe £ ?pf cd & m 15 & TZ fc o T . ( a ) i 1 7K 1 J ^ ^ 

(1 9)gj=3 1 6 <DWm&J£te(D9Htt&i. 

El 1 (*x PLA, (short - type) ©E5!lfeJ:tf*©i 

y Klil, lzg£iTrHA,£S s HliStt h7^7 ^^t Q 
H 2 Itm 1 ©$sfe& 9 x Ur*fP L A , (short-type)© 

H3I± X Sf&P L A^ft^^^fj-r^fctocDx jjfMSP LABIUM 
h F u r a 2 £lx SA^tbfc L P AS§ft:E D G 7 SSBMfflfl&fc 

S4 ( A ) |± x $f*flP L A, & S f 9 t)K LP A^E 
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DG 7 £ 3£H £ it S f 9(DmffifoC a 2 + ;J|J^&±#£-t± £, ;r h N fcJ; 
XftiimP L A , hm-fr-fr* L P AjSilzfeltS P L D © M & "Till T! 

El 4 ( B ) tt. E D G 7»^<ffll!aiZfc(^S 1 - o 1 e y 1 - L PA©I 
(l/f^P LAJ 

*^B^('fcUT^tt^tii)iT^P LA,lt c D NA7-f77U-fr 
1 (PA) LTL PA^t§ 0 U/f-t*77^ U-|;rf£#£ 

L < lift 7 0%&± N J; L < tt^8 0%J^_h s £ b\Zft£ L < li 
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Sfcli^^JIClBttOD^STrJiiJ^-Crt?. ( J . B i o c 
hem, 1 03, 442-447, 1 988) (J. Biochem., 
117, 1280-1287, 1 9 9 5 ) (J. Biochem., 10 
1, 53-61, 1 9 8 7 ) (J. Biol. Chem., 235, 25 
95-2599, 1 9 6 0 ) (J. Biol. Chem., 272, 21 
92-21 98, 1 997 ) 0 

y s. y mm co*g raft & ^-r § ttts ii N g #&*n t & t> . #i *. is t 7 

J5l±<D7S/K. J;i9i?SL<li1 2f@JU±x £ L < tt 1 5 ffl 
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Mil £ U fc «fc © aM&BJ! © 15 SI * ti £> o 

1 ffilx.fi1 ~1 0 Ofm s ft £ U < I* 1 ~3 CMgk «fc OSS L < tt 

1 ~2 0{Hk $ em*?* L < It 1 ~1 CMi N Wt»*U<[±1 feULl 

HfiimiiH^ (pcr) &J*&*fci±Mfc*^3b-frT:x «>J^iWA7 

Sff 2 JtE] =i -;U KX7U >^A-A'-^^^ h U -, 1 9 8 9. fcM&IE 
»H [v^^-^-TJUafS^X^] 3*L#j*5£#*±, 1 9 8 8. m-JUU 
ft, HE. fl [PCRr^y D N A±i^I©JliihJ^ffl] 7. h 

»y £ h >:/ux, 1 98 9*(Dj5ft»i£tBtt©;fr&i;:2£i;Tx fc^iM;*^ 

tLb(D^)S>feS3c^ ltlxlt§ 3 h#Tr ^JiJiflU 1 m e r S 
cience, 219, 666, 1983) ^fiJ^^S Z tWZg&o 

>Stix £fcte&^&*j>Stt^) ^lib^t&i^uai^A^ii, 0Ox. 

lis [wi^^vif (tltt^^y^x #ll'tt7 5/Mx ^Ktt7 5;i, 
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£ ti £> tK U 7^ Kt|5]*i© P L A ofrVkZ^-tZTitV^y^ K£fcli 

ti&o - tie lis mX\£ P L A ^g'&ti^Kt, KttPL A^fnftili: 
Lts Sfeli PL A, )St4^|jiS[5-r?>t)KCD7.^ ij - Z>^|:J5UT 

6Ks ^Jxl^'T 7 ^^ U *777^-i?\ KS/y--lz\ IgG 

^©^^"□yj >F cifttf-£fcteF L AG - t a g^OD^T 1 ^ K&it 
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(*K'J 3? £ U^h^ K) 

J£ CD 7$ 'J ^ ^ ^ K * fc tt^ ^ K CD T 7 5 y" MI3?0 x #ll x. ft © 

1 1 5 CD A (adeni n e ) A^tlii? 1 4 9 4 CD A (ad 
e n i n e ) £ £:(i±&tt#-£§- 1 1CDA (adeni ne) €>JfiS#-*3 
1 453C0A(adeni ne) Stj^d >^IMhti^^ti§ 0 

* s ie^j#-^- 1 cd t 7 $ y mmn<D t ^ / @t#-*§ 1 co m (Met) ^ & 

7 5/ 1 3 CD V (Val) ©Stt3-KLTUl>atg~gt 



m ommiz is ^ -commit, *%qr<dt$v ^y=f- K^fctt^y^ kcd 

- K1"S5? ^> U^-^ Ks Sf * L < liI3^ijacDl3?iJ#-^3 £7cli4CDi« 
tRW&^f^Tx » * L < l&X S U >vx > h f^= "e / \ W ^'J #V Xt" 

7-i7^ □-^ KX7U >^M-A*-^*"^ h U -, ( 1 9 

8 9) s Xlix S-a^ (Shaw) ^KIBiECDTs >£(Nucleic Acids Res. , 
1 1 # s 555-573 Ms 1 9 8 3 *F) S Xli^-ti 6 ^M-SPBit^ LT*t 5 
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2*t£# : ? (A-f^U'V K) ©S^ttO^i: LTiiSSt ( T m ) # 

fb^t£$'J<D#£^) M^oTSE^tix mm, A -f 7'J y -f-tf— va 
VteTm&TO^Jft-eHJfcStiSo D N A , R N A Xli* U =1 7 U 

5W#£>tiTl\?> ( L h Human Molecular Genetics, Tom 

Strachan and Andrew P. Read) fcM&IEM^fl^x ^^'-r*^ • +)--< x > 

x • -< >*-tj/atik 1 9 9 7^{Hi)o ^©^tllfitex fu-yus 

07^U/|-f KckU'J^l^^s Tm (°C) = 4 (G + C) + 2 (A + 
T) [A, T, G , CI*ro-y^(Z)#i&fiife] Tr*to&ft£ 0 £B£fc*B 

5°CfSU^^tiU±©;^Jg (J? £ L < It T mJAT) £flHK XA-f^U 

v KflDft^ttft«ofc«>(3iii «a(D^«&ffiac-3^ A-r yv -t?- 

<7 \sOr=f- KJ^±©*-&x T m (°C) = 8 1 . 5°C+16. 61 ogM + 
0. 41 (%G +%C ) - 5 0 0/n - 0 . 61 (%* 5 K ) [M 

liS»(Z) 1 Il'f * > ( m o 1 /L Kntei^SttTr© 2*|itf)|t£] 

© ^ t? W-lf * ti x 1 %(D^iSi^ttSi:Tm[i 1 °C;ji4>-f &©-e s 

A-f^u y-r-tf-va ztiizmmm-f % o a^ 7u y-r tr- 

va >j&£©g&£^£*M1±A'f <y KCDTmJ; 0 x 0!lx.l£ x 5 5°C, 
L < 1*4 0°Cx «£ <0ft £ L < l± 2 5°C S U < li 1 0°C, # 
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IZA-f 7'J ?<(X-tZZhffm&&o MfaftlZlt, SssO (Shaw) 

(^Jx.l*\ ^-f o >7U>Xli- h n±)\,n-X? 4 ){,-?-) 
6 5 0 CTr — Hft. 0. 1 %S DS^tt3x S SC (Standard Saline 
Citrate: 1 xSSC l±0. 1 5M NaCl, 0. 01 5 M^JiyM 

fcfiju 0. 1%SDS S 2 5 Ojug/m 1 CD£tttJ->rflf^D N A£^fc 
5xSSCP (1 xSSCPIt 0. 15M NaCl, 0. 015M 
5 x >m± h V 0 A N 10mM NaH 2 P0 4) 1 m M EDTA, p 
H7. 2) cp-Tr. 4 2°C. 50^ 6 5°C. 28^) 7b/\^f7U 

y-T-tf-va >t5o 5 OSStfJUAT 7 ^ Kx 1 xf>AJbh;§l^ 

0 . USDS, 10 0 fjL g/m 1 'rfiTf D N A. 1 0% (w 

/v) >flfe^£^fc 5 xSSCPUR IfllRXIi^R I mitt 

yn-y^mmmnb, mm? < ju*-& 2 8°c m * u < 1*3 7°c. 

«t L < (±4 2°C. L < It 5 0°C. t<li6 5°C) 

~C 1 8I$IHA^-^U y-f -tz-va >£-l±5o 0 . 1 % S D S 2 x 

SSCPfeffllK (»* L < It 3 7°C) 7?5^2|sl7^^-^ 

iif U tf^TN 0 . 1 % S D S 0 . 3 x S S C P &J3l\ x 3 7 °C 

(»* L < r* 5 0°C N J; OS? * L < It 6 5°C) 7?3@ (It 1 B$M) 

^iJS^-3 £ fete 4 <Dtt[ftS35U"T?^* tiSTK'J 3? ^ b:*^ K £ fc I* ^ CO *| 
«fcUo IB?iJ^CDiB?iJ##3 *fcl*4G>ifiSiB2?"J*fcl±^CDta*i 
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JSl±x *f * L < [±$J8 0%iM± N J; OSf £ L < fi^ 9 0%iik±. £ & (- 
L < tt^ 9 5 %J^±Tf&3 0 SfcajKfSRaflDJtf U 3? * Kli. ffi 

iaP L A, - K-T^^^s MtM^ ^©Ifi^s t» U < l*m 
R N At&a3flDfc#>©:rn-:7*. L < l±77-f?-i:tt^ *feliiSf5^ 

fix ^ >^-b >3U3 J: oTil PLA, CD^51^:#^^I^PI^^--5feto 
aturex 179 s 1 6 0~ 1 6 1 s 1957) c 
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& § ^ ^5=- K & J; t/JK U ^ K li^ttpjfg-efe i. o *«^©*#:^J \Z 
(B*H1#I^2 1 2 9 4 8 l^te£Tfm2 6 4 4 4 4 7^: 
*»W©3UfJRP L A^fifA^- Kt5 P L A , f^ttS S «Tr & i> it 
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(«f«P L A i J; ^ <JD & 3Mfe Isl iR ) 

mm 

1 ^fcli^roWM-Tft, J: < s 'J>fc < h& 8fS N » * L < l±'J>& < 1 
0fH N «fc U <(i'J>fc < fcfe 1 2fHU £ L < l£ 1 5<@J5l± 

■ 

[Clix U /f--hf^ ?5U >-b >1**E9J«i*JiJW©*f9HP L A , 

fix ^-r Lt.a3^j^©ffi?ij#-^1 *fci* 2 htara-p&Si^sttfe < x s 

$n?&3o Jjxffctex ^=fs^^l'|ff^l P L A ! &cJ;Tj^<Dd3*t)fr b &£> 
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*n;#;&jS£t-3 fete lzi± N *%m<D%i%LP l A^itf^-roiisfeftfr 

»j#)^e>^rt^m cam** B«*fci±u >^«si*) femiixu. 

gf*^fl© 7 7c^±i?ittt.« P 3 X 6 3 A g 8t*^©#HJ3i$ffl 

P L A ^tt&ttiftd Lf#^*f 'J * u -1- llfcik&ltl*^ J $ u - + )\, 
3 U >lKSi;PAfrb©L P Aj^^CDftJffll&^lZfT 
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ct if / s tc it ^ m (d it &> \z m m -c & % „ 

< LTfll^ftfcgr*! PLA, fe«t IJf^flDS^^e) feS^^"^ K 

. Z. H £> © T $ y i£I3?U £ «fc tflSSBBftJ (Dlftffi KSo* # 
€>o 0Ox.fi* h* * fc l± 'J ^ r 5=- K©iLi*«3tl33S^< K^'y^* 

£fcx *fgejia>$r*f pla, fectt/^(DS*^^e^§^^^ KSfc 

-f£> (Y-*-) Steffi*" § ^ L x ^©v 

(x'-*-) U < f*^#£x £fz\tis )UM:(Dmb%: 
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* 

te*#0)4BSftffl ft "51116 f^-rs^T^. ffirgBTK'J^^ KSfcteZti 
l±^CD^<bft^t±11-§ dhl^J; <9 . £t*1 P L At cfc * CD £ 3fe*0 6 

& ft S U ^ ^ K*»3S*-frfcS f 9$IJj§ts L P Ag^flsE D G 7 
E D G 7SB3Mifl&(;:L P Am££-f%Z£{Z.£ t)±#t§«F^l7J^v 
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=f- KfcSrflbffi U/N'-ifODtBIll^) ("T^to^N jJfU^^K^) £fel*L 
ZKDi;ol3 LT|W]:££ti fete #t*!P L A , & J; rfZCD&^m 

ffcswstaau »asi4<b#jx f&g&tejiak mm 

feted* 'J ^ ^ Ks ^*ub - Kt-^/K'J 3? ^ b^f-^ KfcJ; 

(DEl35|S#lfr£>&&^^ K£fete^U^^ Kfe^^^[^ISii1-i)|n 

Sfeli&HSP L A ,©^11, >£t£s feL<ttftffifePI#x >St4fb. 

^^^f h\ Dfeg^jaKDWffl-fb^SfeaiAt- 
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&mp l a , &mm^-±>-£ Lttst^fflTfe^o ^cDaoj^aciix 

£lfc0!]l;:iS££*ifcl*o 

At (PS-PLA,) (J. Biol. Chem., 272,(4), 21 
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92-2198, 1 997) (DT 5 J B£E?U&:7 □ - 7h LT> d b E 
ST (database of Expressed Sequenc 
e Tags) HWLT, t^o^'-t-f (tbl astn sea 
r c h) £l*lJ5£L7co ^tf>*£H. ^©ttttB^J^ffiratt^^ T^CDJzb^ 
G*]fSfr o fes SR#^ (accession no.) AA 4 7 0 0 3 5 
©E S TEFUfcfffco 

^f6#-^ (accession no.) AA 4 7 0 0 3 5 (D^ 
ME^It^n- LTsG e n B a n k EMLr^^ ny-^-f ( b 
lastn search) *CD|£^x §RSf ( a c c 

ession no.)AP006556 ODSB^U tAPOO 1 347 #Bjj| 

R N Afrb^'J^d T 7^ -< Y -TrfEiH Lfefirst strand 

^»Ii:lT, P C R&HZJ: e>K?!J&ftBUfco 5' fcJCDEEJtfS^ffl 
ItTrfeo fcODT!. ATTTTGTTCAAACAGTGGCTCAGC 
A(DZ<7 \s-*=f- KE5U4*1"S primer A (I3£'J#-^5 ) feet 
T T C A A A C A G T G G C T C A G C A C A G T T T (D 7 $ U ir^ K 
BB9"Jfe%-rs primer B (EflJS^-6 ) ftbtflCM a r a t h o 
n-Ready™ cDNA Human Testis(Clont 

ech) - R AC EjSlZJ: tJflSBLfco al t 

ernati ve spl i ci n g lZ z_ £> ft?) ^ ^— V 

>ffl**/}^*S 2|l^I©7 7 -r V7*~A<DE5U(rs hort-typ 
e j fccfctf r 1 ong-typej tmmirZ Z £ £> ) #«SB**i 
feo /Alix £*i6©E^J&M^x ^-GD^fefeAStff Lfco PS-PLA, 
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A., 1 376, 41 7-432, 1 9 9 8 ) (Bi ochemi str 
y , 3 2, 4702-4707, 1 993) (ISI mm, 4 4 , 

1038-1 042, 1 999) ^#^1"^ Ztt^M^Hs ^CDIB^'J 
±(D £ & * * * U A° - if A ! T? & 3 pTfg'tt }£ 9!l * ft fc o 



NA4^7 □ — ~ >?-t%> SWCs 7*9- K77^Y-h UrlB^iJ^CD 
IB^iJ#-^ 7 (PrimerC:5' — CGCGGATCCATGTTG 
CTCAAATGTTTACATAAT — 3' ) £fcliI3?llil<Dl3?« 
^■8 (PrimerD : 5' — CGCGGATCCATGAGAGTA 
TACATTTTTCTTTGT-3')fc«ttfiJ A'-X77 -< Y-h U 
TIB^IJ^COIB^JS"^ 9 (PrimerE : 5' — AAATATGCGG 
CCGCTTATGTGTTCTTTGGTGTACATGT — 3')CD 
ittI3£llCD*U =T^^ U*^ KfeHa^to-t*^ t h CDflV mS^CD R N 
A (CI ontech) ^ffiUT, R T - P C R Ufeo JIHB**ifc 2® 
SRflDJte^BfH- (#1 . 7kbp) I, ^7775KpFA8TBa 

c 1 (70r«v ^7* u in>^ ;utt) <jdt;u5^ □- - >^"t»--r h 

BamHI/Not I fiJPMHtf- M;:*&*&A,;£gL 7vli@ J M 1 0 
9IIh7>77i^y3>U, aKv-t^ 7£ □->tatRU"C N £ □ - 

S?(l*©B35y#^ 3 ©ifi£IB?!J<Z)=i - KM (short-type Id 
fflUS) ^tti.7775 K(pFASTBac-PAPLAlp)&gfE#-^-F ERM P 

-1 8072hLr. &iLftmmxm&&.mm&m$iFf( <&gf±wm% 

iz>5- (IB£f* : x£ftffiR±fcl^x3fcttffiflF&ffi) (f±F/f : ^305- 
8566 B*lf S»o < IW 1 T I 1 1 6 ) i:2 0 0 0^ 
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10^5 B#T?»SELfco Wlzmy^XS. Kfi. 3^( 2 0 0 1 ) 

x hmifoizm^mmmBtiz&mzti. §k#^f erm bp-769 

3CDl3^jaO)I3?U#^- 3 (short-type) ^fe[±IB5U#^ 
4 (long-type) CUBic© c D N Att s I3?ija<Die?iJ#-Sf 1 £ 
fcte 2 IZIBIRCD^* 4 6 0 £fcl£4 8 1 75;SSI^e.fe«ISRfe 
B£-^bRTl£&. 1 3 8 0 1 4 4 3JaS^e»J&^^--r>«J - 

-T U '>& < t tlB^JS-^- 3 (short-typ 

e) TfteN ^^;i/iB5Uh^«d*LS«i«**Lr^fco 
T 7 5 y KK^JWft^fefc LTI*v 7^M7^'>^'J =i v U -5> a >+J-*f 
S©^^-^Tr^i.N - {P} - [ST] - {P}. &s h o rtfcit/ 
Long-typ e&lZ 2 fiFJrfo (N (Asn) 63-L (Leu) 
6 6 ck u* N (Asn) 396-S (Ser) 3 9 9 . & e> XflZ . N (A 
sn) 84-L (Leu) 8 7fcJ;tfN (Asn) 41 7-S (Ser) 
4 2 0)) m LTUfco 

(Genbank) II^LT tb 1 a s t nfeiufcjjsta 
v - -tf- - ^ & Hi$ Lfco ^CDi^x *»RJi(Z)«fS l J/ , f--tf (IfSPLA 
, ) (col on 1 i pase) lit^PS-PLA, (hPS-PL 
A,),MI'jn-t* (human pancreatic 1 i pa 
s e K ffli'J /f-i? (hepatic lipase). 'J t^cit 1 
•< > U M°-Hf (lipoprotein lipase ) x PIU /\°--tf 
M^SM^ M 1 (pi r p 1 ;pancreatic lipase r 
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elated protein 1) 33J:l/2 (pi rp2;panc 
reatic lipase related protein 2) 

CDs h o r tfectm o n g - t y p e CD/K U ^ "7°^- K I3 U T I* . S 
(Ser) 159 N D (Asp) 183. H (His) 2 5 3 33 «fc S 
(Ser) 180. D (Asp) 204 s H (His) 274) ^ir^ 
Tf£#£;frTU&6D^5iI&£;hfc(DT:. Z ti £> ©I3£U & G E N E T Y X 
Multiple Al i g nme n tfyi-JI/ (V7h n7H^ 

S3?"J*(Di3?iJ#-^- 1 33 <fc 2 © ^ 5 y ^iB^Jtfcuriis 

mi n^tcfcat, ^nu/ , f-if7 7 5 u-i^#*tirt\*zi>-b> 

■y-XiB?iJGX SXG (G (Gly) 157-G (Gly) 1 6 1 33«fctf 
G (Gly) 178-G (Gly) 182). ITGLD (I (lie) 
179-D (Asp) 1 8 3 33 <£ Tf I (lie) 2 0 0 -D (Asp) 
204)fccfcU e CXH (C (Cys) 251 - H (His) 2 5 3 33 J; 
tfC (Cys) 272-H (Hi s) 274) (Xl£iZM(D7 Bi / 

-r) ^tici-iiM^s-te v tmzztiZT s. 

'J y KfcPf fi*i*;U--7«3ft (P (Pro) 239-K (Lys) 
2 5 0 feet P (Pro) 260-K (Lys) 271) t>\ PS-P 
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fffx P s - p L A ,\>XM g n°-Hfg|M;* N u y K**^©; 7 5 /MtSifc 

•tt^^iE^ti?. 3 i;*^etLTU?. (B. B. A., 1 376, 41 7 - 
432, 1 998) (Bi ochemi stry, 32, 4702-47 

0 7, 1 9 9 3 ) (Ifil |£Ht, 44, 1038-1042, 1 
9 9 9 ) bK itfei^U v KtfiUP S-P L A^loUtli, =] U A- 

IB^OfrSflfR^ti^^&Kfes P S - P L At [3fU^^i-e>Stt^%il 

&(£x GENETYX Evolutional tree (UPG 
MA method) tya-Jl, (V7 h ^T 7 ^**^*!) l-cfc o 

Lfeo ^©ifeJil. l/r^lB?0tt^ P S - P L A t «b«=fe3t<b^[3£UI3^J 
(#§3I$lSi<Dfi£ig) 

AHr#-e&£,fa0 . 5 k b pGDP C R HtJ+& ZTu - y £ LTffiUfeo ~t 
&fc>£ x PC R 77-f LTv 13 <D 13 £0 # 1 0 l^lBic© 

AAAAACACCAGAAAAGTTGCTGTGAG ( 7 ^ "7 - K^-f T-I3?'J : IB?U#-5§ 3 
<Di£SiB?iJ ©±tt#-^ 4 9 3- 5 1 8(3+g^) J; ^'I3^J^©I3?'J#-^ 

1 1 CrSStlcD GCTTGATAACCCAGCCGAGGACATG ( U A- X 4 ^ — SB^iJ : 
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m&m-^ 3 <Dtt£13?ij0)jfl2#-3- 1 0 0 1 - 1 0 2 5 (Dfatimizftm ) 

uman Multiple Tissue Nothern Bio 
t (Clontech) 4lUTi-t'- Y~ n^JU ( P T 1 2 0 0 - 
1 S Clontech) IcioTllLfco ttW L fcjEflm 

ftt OhUs l&Ms JWs Ms #f§I£s MU Ms IMs Ms fir 

jtiis mm, mm, >bm, mm, bmm) \z&\,\T\t, %tmzt$^-cm 



(L PAggf#h©M#) 
*fgej§©f/r*IP L A ,I±s P Alift^ LTinTk^gPLx 2-7vJH 
P A PLA, 1 1 - 1 8 7 0 8 9 ) tmtm^T ^ 

Ts L P Afe4^ LT L PAfgftl: U # > LT#t££ LTUSiTi 
tttffiSo LPA s E D G 2 s E D G 4 s 33 <fc E D G 7 

b^ru?tf, ^Trt E D G 7 lis ^fi&fQflgflSK&^fc L PAICMU?! 
l^Jfot±£^ Us 1-acyl-LPAck02-acyl-LP Al^§i 
< Sf5t5 =L--^t^mi^^ V) N U # > KteJ*14l*E D G 2 s 
E D G 4 h teMk 5 ( J . Biol.Chem., 274, p p 2 7 7 7. 
6-2 7 785, 1 999 ) 0 EDG7 ^^tS^yti^ICMefr 
©P L A^JfctfM-^-rs 3hA^®*ti50)-Cx SffSlP LA,hEDG 
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J&Kx Iff*! P LA^^PA^M^ilTL PA^iSU, E DG 7 
lZV±"> LTil&t§ RTi£t4K:^T^l}U£o 111 3 I'^^/W^- 

flaws st 9/&{MLfeo s f 9mm\z^ m%p l A 1 &_biECDM , *a.n 

t> s ±IBTr £ □ — ><b L fc$fiJ& pFASTBac7775h'^ DH 
1 0BAC™=]>t!-7 z >hHz;U (GIBCO BRL) I^K^>X7 
i^vs >U ^Bacmi d & [H]i]X U 0 f# 6> ftfc B a c m i d 
Cel 1 FECTIN™httll8f 9M Spodop 
tera f rugi perd a £ & ^m%kW^&$k) \Z h7>77i 
^v3>Lfco ffflgi, I1^x.^a*^zl □ -j?^ Jbx (B ac u 1 o v 
i r us) ^±S«±>t^!-[H]iJX^nfeo m%Lfc.$m% r t> J )UX%m%k£ 
-£3 3fc(^ct >9$r*jtP L A 1 ^fPIlJ-^ S f 9M£f#fco LP 
A^^#:-Trfe?) E D G 7 & . J . Biol. Chem., 274, p p 2 
7776-27785, 1 999 iCiBiiGD^lCip L^T A + n. n 0 ^ )l 
X^£ffi^T S f 9«l£f£3f (UTs S^f+fiJ^n^^h^fe 

3) 0 ^ICD^IZlfe l\rlix &t$!P L A 1 tf-\-frlzmmtsti-C L P A/)^4 
£ft;h,(£\ L P A§##£#gi! UT l^ifiJ&l;: L PAtfe^Ltiirt 
SsV'i-Jlfemtfm&^ti, *i )l l"t> J* 4 3- > (Ca 2 + ) ©|ffl^rt;lJg^ 
±^--t&o 1-&t>^. $r*j!P LAtffii n vitroTrCDLP ASi 

C a^CDjl^^b^^ttl-r^Ciil^cfcO. MtSIi: 
#7r#3o C a 2+ ;lJg^fbCD)|iJ^tt s C a 2 + £ftfi^l£ F u r a - 2 £ 

fflurff ofco g=-r N l p As^^^^ii^-tt/c s f 9mm* st 9* 

^y^A7^-fffl^il (1 OmM C a C 1 2 , 6 0mM KC1, 
17mM MgCl 2; 10mM NaCl, 1 OmM MES,4m 
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M n^-X, 1 1 OmM 0. 1 % 0 isM : MT )i> 

y^>) \Z 5 x 1 0 5 mm/ ml tfe^^ailllLx 2 ju. M F u r 
a2-AM£2 7°CTM m mm <? & £ -t± £ 0 ^CD&x ± IB 2 @ 

)£>1MIU ±I3*ii*t5x1 0 5 M/ml hfei. J;3 Lfeo 
£r*!P L At S f 9 ±IB^#^I' 5 x 1 0 5 mm/ 

50//1 tfcZxkolzmm Us 3 O^P 0 ^±S*Ufeo S4M;i±13 
TrlMLfcL PA^Mtt^: 1 m 1 finals T •< ^ □ X ^ - ^ -tr 
JI#U&^e> 340nmfcd:U f 380 n m GDJSjjg^fe fcT s ^ti^ti© 
5 0 0 n m-£CD£^£j^h^CDJ:b& N CAF-1 1 0 MifMl*] <i * >)I'J 

#§H«£5 0// 1 *n^T[Wlt«l')IiJ^^ffofe 0 ^ti^^©)!^: 
Hfl' N Tri t o n - X 1 0 0 &;^n L T£ F u r a 2 hWC a 2 + 
m^-LfcPtCOfih. EG TA^jDit±Ca 2+ tf+U- h^tlTFu 

[Ca 2+ ] (nM) = 2 2 4 xb/ax (F-Fmi n) / (Fmax 
-F) 

±I3iUcfcl^Ts 2 2 4 li F u r a 2 CDj$It:£$u attT r i ton 
X - 1 0 0 £An7LT£ F u r a 2 hifflBWC a 2 + 7b*igi=> L £a#(D 3 8 
0 n mM&ytlZ<k%mM&l£. bliEG T A^MtL^C a 2 + ^U-- h 
£*lTF u r a 2^^itLfeB§(D3 8 0 n mU^^li: J: § g?UliJg. F 
1*3 4 0 n ™mmy6lZ£%m%fe&/3 8 0 n mSi]|B^|3cj;^^7 1 6?ijg 
(Dib. FmaxttTr i tonX-1 0 0^iPx.T^F u r a 2 h$ffij& 
a 2 + ^ig^ UfcHtGD F . F m i nliEGTA4i!lDi^Ca 2 + ^+U 
- S£*iTF u r a 2 fffflM U7t<hcFCDF"C&§o 
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Z(Dmm. E D G 7 &#§il£-fcb£ S F 9 #r& P LA,iIS 

(i4A) 0 zcommt, m^fam&fcit&mm*m£.m (wi i d - 1 

5C£: UTiPTR^Ur L PA^itL, L P. A^{*T:fc3 E DG7S 

(&f*f P L A i m%lfr1r% L P A^±l^felt§ P L 
JUt'J >mn%: P A\zm&-tZ*X7ixV M--fcf D ( P L D ) li N «II 
iMKlck^ L PAi4lIj3^TtS4UTl^„ &r*lP L A t IZ1 ct § L 
P Am*E\Ztelt% P L D©^iy^Htiit-/ctolIx ±1E©&t*IP L A 1 % 
51 S f 9mm*m%m&&(DP L D^^ilLs 3 0£-flt©±Sli±;f £0 
WLtoo Z<Di%m±m%L PA^^E DG 7 %M S f 9«f;if1^£ 

ib s $r*l PLA,liLPA (J3?e»(2-acy 1-1-1 ysoPA) 

*mm$, p l a 1 'jyt-Hf^y^ u -km*- swap LA^ittt 

3 © Tr & 3 o fr*IP LA,l^7 7 7fv>l (PA) l^t^SI 

*ff»ft P A#S^U A°--tf (PLAJ I'cfcii^iai^fcMt^ L P Aj^£ 
LP AgMT?£§ E D G 7 ^(Dmmfr<h(D L P A CD^I« 
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Eft Lfc^hlZj; tK PLA^/S'J-ffi^I^ii, LP 

2> o 
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1 . TIB<Di¥«fc Uattti^TKU^r^ K ; 

©tulB©©7jfU^^ K^^I^^'J^^ K\ 

(Dlf)IE©©7KU ^y=f- Kh'J>& < h*^7 0 %CD7 7 5 7 M3?U±©*1IS| 

tt & # U fro * X 7 7 5=- 5>* > 6* £ # » 1" 3 >S 14 ft % *" § *° 1 J ^ -? J- K x 

3 . Ii>^COi£Sim 1 iI^ycli^2iI[^|B«tC0*?U^^5 : - KSfcli^^ 

4 . SII#a>ttH*3JStSB*©?KU K £ l± ^ cotg^ifi h M 

5 . IB?U3lC9I3?iJ#-*§-3 *feld:4lz:IB<R©ffiSiByy*teli^©tl*iWffi 
^iJCD. 'J>ft<h<k$)1 5f@©S^t-SiflSBB^JT^*tiS^U 5? £ 

5 1 Ko 

6 . Ii2£cDlSHfil 3 lift U U!g 5iIl3lB«6©Mti^(Z)7KU 3? ^ K 
8. B*<DttHIS7JI[3iB«CD^«te«l#:ftig*-r*XS3fe^«t?x 
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(Dmmm 1 msfritm 2m\^m(Dn-^) ^.y^- k* r^t^y^- k©»$6 

9 . »3fc©*6BS|£ 1 ]Jl*fctt*2JIIiiB«flD7KU K* fetter?- 

1 0. 7(x^7 7'f L S;>»*«'jS¥-t'*5Stt*tti<M-r«s M*© $£11131911 
KJBtfcrojyvfto 

1 1 . tt*0)|5H»1 JK3lB«©^U^^ KhJISftffl UT*©*£tt 
^PM**, L < l;*>£tt{b it" Steins fc«fcU f /*fcliiS*(D*5H^33S«fe 

If 2iIl;ilB*6©*°U Kfe L < li^y^ Kx 1S#©ISiaSS3igfci\ 

u as 5 jaizettrofafr #©*K'j 7^b^-^h\ if #©iSHjis 6 mizmm. 

1 2 . lit* ©IS HIS 1 J1I^IB«©/KU^^ Kh*ISfFffl LT^-CD^tt 
4 II Id IB tgCD^K'J 3? 0 KfcffiSf^ffi L-C^-tD^SR&PI**. L < li 

© ffi * ffFfifli L ( § *@ -RWm It <K 'J ^ 7 ^ K * fc It ?K U 3? 
f#§H2©^^[i|liiL7t : fe©Tfe§)x ;^ut?x fb-^^jh^'J^y^ K 
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10 20 30 40 50 60 

ttttacagaa gaacctgcca gcctgtgatg atcctaccaa agagaaacct caatgagtta 
tggaatttcc tttttggtga attgagtgct gtttttgctt ttctcagatt ccaaATGAGA 

M R 



VYIF LCL MCW VRSD 



GAATTCTCTC AGCTAAGTGT 


AAAGGATTCC 


E 


F S Q 


L S V 


K D S 


ACCATTCTGA TGATGTATAC 


AAGGAACAAC 


T 


I L M 


M Y T 


R N N 


AATAACTCAC TTAATGTTAA 


TTTCAACACA 


N 


N S L 


N V N 


F N T 


TACAGACCAG 


TAGGCTCCAT 


CCCATTATGG 


Y 


R P V 


G S I 


P L W 


GAAGAAGATA 


TGAATGTAAT 


TGTAGTAGAC 


E 


EDM 


N V 1 


V V D 


AATAGAGCAG 


TTAAAAACAC 


CAGAAAAGTT 


N 


R A V 


K N T 


R K V 


CTTTTGAAGC 


ATGGTGCATC 


TCTTGACAAT 


L 


L K H 


GAS 


L D N 


CATATCAGTG 


GATTTGTTGG 


AAAGATATTT 


H 


I S G 


F V G 


K 1 F 


GACCCTGCTG 


GGCCAAGGTT 


CTCCAGAAAA 


D 


PAG 


P R F 


S R K 


GCAAAGTTTG 


TGGATGTCAT 


CCATTCTGAC 


A 


K F V 


D V 1 


H S D 


GGACATATAG 


ATTTTTATCC 


AAATGGAGGA 


G 


H I D 


F Y P 


N G G 


TTCTCAGGAA 


TTCAATTCAT 


TAAATGCAAC 


F 


S G I 


Q F 1 


K C N 
— ► < 



F R D L 



L N C A 



Q K K T 



L Q N F 



W S R G 



A V S L 



F H F I 



ATAATAAAAG 


ACCATGCCTT 


N K 


R 


P C L 


TATTTATTCC 


GAGAATAGAG 


F 1 


P 


R 1 E 


CTGAGCCACT 


GTTTGAACAA 


E P 


L 


F E Q 


CAGTCTGGCT 


TATTCACGGA 


V W 


L 


1 H G 


TCGTAAGGAT 


TTTGCTGAAT 


V R 


1 


L L N 


GTGCTACAAC 


TTTTATTTAT 


A T 


T 


F 1 Y 


TGAGTGTGCA 


CATTAAAAAT 


S V 


H 


1 K N 


TAGGTGTGAG 


TTTAGGGGCT 


G V 


S 


L G A 



H G Q L G R J T G L 



PPYS RLD YTD 



SNGL G I Q EPL 



N K Q P G C J K S I 



HQRA VHL FMA 
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TCTTTAGAAA CAAACTGCAA TTTTATTTCA TTTCCTTGTC GTTCATACAA AGATTACAAG 
SLET NCN FIS FPCR SYK DYK 
ACTAGCTTAT GTGTGGACTG TGACTGTTTT AAGGAAAAAT CATGTCCTCG GCTGGGTTAT 
TSLC VDC DCF KEKS CPR LGY 
CAAGCCAAGC TATTTAAAGG TGTTTTAAAA GAAAGGATGG AAGGAAGACC TCTTAGGACC 
QAKL FKG VLK ERME GRP LRT 
ACTGTGTTTT TGGATACAAG TGGTACATAT CCATTCTGTA CCTATTATTT TGTTCTCAGT 
TVFL DTS GTY PFCT YYF VLS 
ATAATTGTTC CAGATAAAAC TATGATGGAT GGCTCGTTTT CATTTAAATT ATTAAATCAG 
I IVP DKT MMD GSFS FKL LNQ 
CTTGGAATGA TTGAAGAGCC AAGGCTTTAT GAAAAGAACA AACCATTTTA TAAACTTCAA 
LGMI EEP RLY EKNK PFY KLQ 
GAAGTCAAGA TTCTTGCTCA ATTTTATAAT GACTTTGTAA ATATTTCAAG CATTGGTTTG 
EVKI L A Q FYN DFV N I S S I G L 
ACATATTTCC AGAGCTCAAA TCTGCAGTGT TCCACATGCA CATACAAGAT CCAGAGACTC 
TYFQ SSN LQC STCT Y K I QRL 
ATGTTAAAAT CACTTACATA CCCAGAAAGA CCACCACTTT GCAGGTATAA TATTGTACTT 
MLKS LTY PER PPLC RYN IVL 
AAAGACAGAG AGGAAGTGTT TCTTAATCCA AACACATGTA CACCAAAGAA CACATAAgat 
KDRE EVF LNP NTCT PKN T* 
gccttcttcc atcaaatgca cttgcttgtg aattaatgga cttgtaaatg aaacaatgca 
atcagtcttt tataatgcac tgttcaattt gagattcaag tat ttctatt tcttggaaaa 
aattttaaga atcaaaaata aagaaaataa aaaatgcata cagttaaaca ttccaaa 
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m 
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A 



B 



1.25 



o 

00 

i 

o 
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o 
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ffi^OiS (SEQUENCE LISTING) 

m?m^ i 

Molecule sequenced : 
Gene name : 
Sequence length : 1677 base pairs 

TTTTACAGAA GAACCTGCCA GCCTGTGATG ATCCTACCAA AGAGAAACCT CAATGAGTTA 60 
TGGAATTTCC TTTTTGGTGA ATTGAGTGCT GTTTTTGCTT TTCTCAGATT CCAA ATG 117 

MET 
1 

AGA GTA TAC ATT TTT CTT TGT TTG ATG TGC TGG GTG AGA TCT GAT AAT 165 
Arg Val Tyr lie Phe Leu Cys Leu MET Cys Trp Val Arg Ser Asp Asn 

5 10 15 

AM AGA CCA TGC CTT GAA TTC TCT CAG CTA AGT GTA AAG GAT TCC TTC 213 
Lys Arg Pro Cys Leu Glu Phe Ser Gin Leu Ser Val Lys Asp Ser Phe 
20 25 30 

AGA GAT TTA TTT ATT CCG AGA ATA GAG ACC ATT CTG ATG ATG TAT ACA 261 
Arg Asp Leu Phe He Pro Arg He Glu Thr He Leu MET MET Tyr Thr 
35 40 45 

AGG AAC AAC CTA AAC TGT GCT GAG CCA CTG TTT GAA CAA AAT AAC TCA 309 
Arg Asn Asn Leu Asn Cys Ala Glu Pro Leu Phe Glu Gin Asn Asn Ser 
50 55 60 65 



CTT AAT GTT AAT TTC AAC ACA CAA AAG AAA ACA GTC TGG CTT ATT CAC 357 
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Leu Asn Val Asn Phe Asn Thr Gin Lys Lys Thr Val Trp Leu He His 



70 



75 



80 



GGA TAC AGA CCA GTA GGC TCC ATC CCA TTA TGG CTT CAG AAC TTC GTA 405 
Gly Tyr Arg Pro Val Gly Ser He Pro Leu Trp Leu Gin Asn Phe Val 



85 



90 



95 



AGG ATT TTG CTG AAT GAA GAA GAT ATG AAT GTA ATT GTA GTA GAC TGG 453 
Arg He Leu Leu Asn Glu Glu Asp MET Asn Val He Val Val Asp Trp 



100 



105 



110 



AGC CGG GGT GCT ACA ACT TTT ATT TAT AAT AGA GCA GTT AAA AAC ACC 501 
Ser Arg Gly Ala Thr Thr Phe He Tyr Asn Arg Ala Val Lys Asn Thr 



115 



120 



i 

I 



125 



AGA AAA GTT GCT GTG AGT TTG AGT GTG CAC ATT AAA AAT CTT TTG AAG 549 
Arg Lys Val Ala Val Ser Leu Ser Val His He Lys Asn Leu Leu Lys 



130 



135 



140 



145 



CAT GGT GCA TCT CTT GAC AAT TTT CAT TTC ATA GGT GTG AGT TTA GGG 597 
His Gly Ala Ser Leu Asp Asn Phe His Phe He Gly Val Ser Leu Gly 



150 



155 



160 



GCT CAT ATC AGT GGA TTT GTT GGA AAG ATA TTT CAT GGT CAA CTT GGA 645 
Ala His He Ser Gly Phe Val Gly Lys He Phe His Gly Gin Leu Gly 



165 



170 



175 



AGA ATA ACA GGT CTT GAC CCT GCT GGG CCA AGG TTC TCC AGA AAA CCA 693 
Arg He Thr Gly Leu Asp Pro Ala Gly Pro Arg Phe Ser Arg Lys Pro 
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180 185 190 



CCA TAT AGC AGA TTA GAT TAC ACG GAT 
Pro Tyr Ser Arg Leu Asp Tyr Thr Asp 
195 200 

CAT TCT GAC TCC AAT GGT TTA GGC ATT 
His Ser Asp Ser Asn Gly Leu Gly He 
210 215 



GCA AAG TTT GTG GAT GTC ATC 741 
Ala Lys Phe Val Asp Val He 
205 

CAA GAG CCC TTG GGA CAT ATA 789 
Gin Glu Pro Leu Gly His He 
220 225 



GAT TTT TAT CCA AAT GGA GGA AAT AAA CAA CCT GGC TGT CCT AAA TCA 837 
Asp Phe Tyr Pro Asn Gly Gly Asn Lys Gin Pro Gly Cys Pro Lys Ser 

230 235 240 

ATT TTC TCA GGA ATT CAA TTC ATT AAA TGC AAC CAC CAG AGA GCA GTT 885 
He Phe Ser Gly He Gin Phe He Lys Cys Asn His Gin Arg Ala Val 

245 250 255 

CAC TTG TTC ATG GCA TCT TTA GAA ACA AAC TGC AAT TTT ATT TCA TTT 933 
His Leu Phe MET Ala Ser Leu Glu Thr Asn Cys Asn Phe He Ser Phe 
260 265 270 

CCT TGT CGT TCA TAC AAA GAT TAC AAG ACT AGC TTA TGT GTG GAC TGT 981 
Pro Cys Arg Ser Tyr Lys Asp Tyr Lys Thr Ser Leu Cys Val Asp Cys 
275 280 285 

GAC TGT TTT AAG GAA AAA TCA TGT CCT CGG CTG GGT TAT CAA GCC AAG 1029 
Asp Cys Phe Lys Glu Lys Ser Cys Pro Arg Leu Gly Tyr Gin Ala Lys 
290 295 300 305 
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CTA TTT AAA GGT GTT TTA AAA GAA AGG ATG GAA GGA AGA CCT CTT AGG 1077 
Leu Phe Lys Gly Val Leu Lys Glu Arg MET Glu Gly Arg Pro Leu Arg 



310 



315 



320 



ACC ACT GTG TTT TTG GAT ACA AGT GGT ACA TAT CCA TTC TGT ACC TAT 1125 
Thr Thr Val Phe Leu Asp Thr Ser Gly Thr Tyr Pro Phe Cys Thr Tyr 



325 



330 



335 



TAT TTT GTT CTC AGT ATA ATT GTT CCA GAT AAA ACT ATG ATG GAT GGC 1173 
Tyr Phe Val Leu Ser He He Val Pro Asp Lys Thr MET MET Asp Gly 



340 



345 



350 



TCG TTT TCA TTT AAA TTA TTA AAT CAG CTT GGA ATG ATT GAA GAG CCA 1221 
Ser Phe Ser Phe Lys Leu Leu Asn Gin Leu Gly MET He Glu Glu Pro 



355 



360 



365 



AGG CTT TAT GAA AAG AAC AAA CCA TTT TAT AAA CTT CAA GAA GTC AAG 1269 
Arg Leu Tyr Glu Lys Asn Lys Pro Phe Tyr Lys Leu Gin Glu Val Lys 



370 



375 



380 



385 



ATT CTT GCT CAA TTT TAT AAT GAC TTT GTA AAT ATT TCA AGC ATT GGT 1317 
lie Leu Ala Gin Phe Tyr Asn Asp Phe Val Asn He Ser Ser He Gly 

390 395 400 



TTG ACA TAT TTC CAG AGC TCA AAT CTG CAG TGT TCC ACA TGC ACA TAC 1365 
Leu Thr Tyr Phe Gin Ser Ser Asn Leu Gin Cys Ser Thr Cys Thr Tyr 



405 



410 



415 



fa 
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AAG ATG CAG AGA CTC ATG TTA AAA TCA CTT ACA TAC CCA GAA AGA CCA 1413 
Lys lie Gin Arg Leu MET Leu Lys Ser Leu Thr Tyr Pro Glu Arg Pro 
420 425 430 



CCA CTT TGC AGG TAT AAT ATT GTA CTT AAA GAC AGA GAG GAA GTG TTT 1461 
Pro Leu Cys Arg Tyr Asn He Val Leu Lys Asp Arg Glu Glu Val Phe 
435 440 445 



CTT AAT CCA AAC ACA TGT ACA CCA AAG AAC ACA TAA GATGCCTTCT TCCATC 1513 
Leu Asn Pro Asn Thr Cys Thr Pro Lys Asn Thr *** 
450 455 460 



AAATGCACTT GCTTGTGAAT TAATGGACTT GTAAATGAAA CAATGCAATC AGTCTTTTAT 1573 
AATGCACTGT TCAATTTGAG ATTCAAGTAT TTCTATTTCT TGGAAAAAAT TTTAAGAATC 1633 
AAAAATAAAG AAAATAAAAA ATGCATACAG TTAAACATTC CAAA 1677 



mm 



Molecule sequenced 
Gene name 
Sequence length 



1636 base pairs 



GGTCTTATTT ATG TTG CTC AAA TGT TTA CAT AAT AAC TTG TGC CAA AAA 49 

MET Leu Leu Lys Cys Leu His Asn Asn Leu Cys Gin Lys 
1 5 10 



TAT AGT GCT CAT GCT TTT CAG TTC TCA CCC AGA AAT GTC CTG TGG CTT 97 
Tyr Ser Ala His Ala Phe Gin Phe Ser Pro Arg Asn Val Leu Trp Leu 
15 20 25 



fa 
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CTA GTT GTG TGC CTG AGA TCA GAT AAT AAA AGA CCA TGC CTT GAA TTC 145 
Leu Val Val Cys Leu Arg Ser Asp Asn Lys Arg Pro Cys Leu Glu Phe 
30 35 40 45 

TCT CAG CTA AGT GTA AAG GAT TCC TTC AGA GAT TTA TTT ATT CCG AGA 193 
Ser Gin Leu Ser Val Lys Asp Ser Phe Arg Asp Leu Phe He Pro Arg 

50 55 60 

ATA GAG ACC ATT CTG ATG ATG TAT ACA AGG AAC AAC CTA AAC TGT GCT 241 
He Glu Thr He Leu MET MET Tyr Thr Arg Asn Asn Leu Asn Cys Ala 

65 70 75 

GAG CCA CTG TTT GAA CAA AAT AAC TCA CTT AAT GTT AAT TTC AAC ACA 289 
Glu Pro Leu Phe Glu Gin Asn Asn Ser Leu Asn Val Asn Phe Asn Thr 
80 85 90 

CAA AAG AAA ACA GTC TGG CTT ATT CAC GGA TAC AGA CCA GTA GGC TCC 337 
Gin Lys Lys Thr Val Trp Leu lie His Gly Tyr Arg Pro Val Gly Ser 
95 100 105 

ATC CCA TTA TGG CTT CAG AAC TTC GTA AGG ATT TTG CTG AAT GAA GAA 385 
He Pro Leu Trp Leu Gin Asn Phe Val Arg He Leu Leu Asn Glu Glu 
110 115 120 125 

GAT ATG AAT GTA ATT GTA GTA GAC TGG AGC CGG GGT GCT ACA ACT TTT 433 
Asp MET Asn Val He Val Val Asp Trp Ser Arg Gly Ala Thr Thr Phe 

130 135 140 



ATT TAT AAT AGA GCA GTT AAA AAC ACC AGA AAA GTT GCT GTG AGT TTG 



481 
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lie Tyr Asn Arg Ala Val Lys Asn Thr Arg Lys Val Ala Val Ser Leu 

145 150 155 

AGT GTG CAC ATT AAA AAT CTT TTG AAG CAT GGT GCA TCT CTT GAC AAT 529 
Ser Val His He Lys Asn Leu Leu Lys His Gly Ala Ser Leu Asp Asn 
160 165 170 

TTT CAT TTC ATA GGT GTG AGT TTA GGG GCT CAT ATC AGT GGA TTT GTT 577 
Phe His Phe He Gly Val Ser Leu Gly Ala His lie Ser Gly Phe Val 
175 180 185 

GGA AAG ATA TTT CAT GGT CAA CTT GGA AGA ATA ACA GGT CTT GAC CCT 625 
Gly Lys lie Phe His Gly Gin Leu Gly Arg He Thr Gly Leu Asp Pro 
190 195 200 205 

GCT GGG CCA AGG TTC TCC AGA AAA CCA CCA TAT AGC AGA TTA GAT TAC 673 
Ala Gly Pro Arg Phe Ser Arg Lys Pro Pro Tyr Ser Arg Leu Asp Tyr 

210 215 220 

ACG GAT GCA AAG TTT GTG GAT GTC ATC CAT TCT GAC TCC AAT GGT TTA 721 
Thr Asp Ala Lys Phe Val Asp Val He His Ser Asp Ser Asn Gly Leu 

225 230 235 

GGC ATT CAA GAG CCC TTG GGA CAT ATA GAT TTT TAT CCA AAT GGA GGA 769 
Gly lie Gin Glu Pro Leu Gly His He Asp Phe Tyr Pro Asn Gly Gly 
240 245 250 

AAT AAA CAA CCT GGC TGT CCT AAA TCA ATT TTC TCA GGA ATT CAA TTC 817 
Asn Lys Gin Pro Gly Cys Pro Lys Ser He Phe Ser Gly He Gin Phe 



WO 02/31131 



PCT/JP01/07106 



255 260 265 

ATT AAA TGC AAC CAC CAG AGA GCA GTT CAC TTG TTC ATG GCA TCT TTA 865 
He Lys Cys Asn His Gin Arg Ala Val His Leu Phe MET Ala Ser Leu 
270 275 280 285 

GAA ACA AAC TGC AAT TTT ATT TCA TTT CCT TGT CGT TCA TAC AAA GAT 913 
Glu Thr Asn Cys Asn Phe He Ser Phe Pro Cys Arg Ser Tyr Lys Asp 

290 295 300 

TAC AAG ACT AGC TTA TGT GTG GAC TGT GAC TGT TTT AAG GAA AAA TCA 961 
Tyr Lys Thr Ser Leu Cys Val Asp Cys Asp Cys Phe Lys Glu Lys Ser 

305 310 315 

TGT CCT CGG CTG GGT TAT CAA GCC AAG CTA TTT AAA GGT GTT TTA AAA 1009 
Cys Pro Arg Leu Gly Tyr Gin Ala Lys Leu Phe Lys Gly Val Leu Lys 
320 325 330 

GAA AGG ATG GAA GGA AGA CCT CTT AGG ACC ACT GTG TTT TTG GAT ACA 1057 
Glu Arg MET Glu Gly Arg Pro Leu Arg Thr Thr Val Phe Leu Asp Thr 
335 340 345 

AGT GGT ACA TAT CCA TTC TGT ACC TAT TAT TTT GTT CTC AGT ATA ATT 1105 
Ser Gly Thr Tyr Pro Phe Cys Thr Tyr Tyr Phe Val Leu Ser He He 
350 355 360 365 

GTT CCA GAT AAA ACT ATG ATG GAT GGC TCG TTT TCA TTT AAA TTA TTA 1153 
Val Pro Asp Lys Thr MET MET Asp Gly Ser Phe Ser Phe Lys Leu Leu 

370 375 380 

8/ 
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AAT CAG CTT GGA ATG ATT GAA GAG CCA AGG CTT TAT GAA AAG AAC AAA 1201 
Asn Gin Leu Gly MET He Glu Glu Pro Arg Leu Tyr Glu Lys Asn Lys 

385 390 395 

CCA TTT TAT AAA CTT CAA GAA GTC AAG ATT CTT GCT CAA TTT TAT AAT 1249 
Pro Phe Tyr Lys Leu Gin Glu Val Lys He Leu Ala Gin Phe Tyr Asn 
400 405 410 

GAC TTT GTA AAT ATT TCA AGC ATT GGT TTG ACA TAT TTC CAG AGC TCA 1297 
Asp Phe Val Asn He Ser Ser He Gly Leu Thr Tyr Phe Gin Ser Ser 
415 420 425 

AAT CTG CAG TGT TCC ACA TGC ACA TAC AAG ATC CAG AGA CTC ATG TTA 1345 
Asn Leu Gin Cys Ser Thr Cys Thr Tyr Lys He Gin Arg Leu MET Leu 
430 435 440 445 

AAA TCA CTT ACA TAC CCA GAA AGA CCA CCA CTT TGC AGG TAT AAT ATT 1393 
Lys Ser Leu Thr Tyr Pro Glu Arg Pro Pro Leu Cys Arg Tyr Asn He 

450 455 460 

GTA CTT AAA GAC AGA GAG GAA GTG TTT CTT AAT CCA AAC ACA TGT ACA 1441 
Val Leu Lys Asp Arg Glu Glu Val Phe Leu Asn Pro Asn Thr Cys Thr 

465 470 475 

CCA AAG AAC ACA TAA GATGCCTTCT TCCATCAAAT GCACTTGCTT GTGAATTAAT G 1497 
Pro Lys Asn Thr *** 
480 

9 /2 
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GACTTGTAAA TGAAACAATG CAATCAGTCT TTTATAATGC ACTGTTCAAT TTGAGATTCA 
AGTATTTCTA TTTCTTGGAA AAAATTTTAA GAATCAAAAA TAAAGAAAAT AAAAAATGCA 
TACAGTTAAA CATTCCAAA 

3 

SQ Sequence 1677 BP; 554 A; 289 C; 308 G; 526 T; 0 other; 
ttttacagaa gaacctgcca gcctgtgatg atcctaccaa agagaaacct caatgagtta 
tggaatttcc tttttggtga attgagtgct gtttttgctt ttctcagatt ccaaATGAGA 
GTATACATTT TTCTTTGTTT GATGTGCTGG GTGAGATCTG ATAATAAAAG ACCATGCCTT 
GAATTCTCTC AGCTAAGTGT AAAGGATTCG TTCAGAGATT TATTTATTCC GAGAATAGAG 
ACCATTCTGA TGATGTATAC AAGGAACAAC CTAAACTGTG CTGAGCCACT GTTTGAACM 
AATAACTCAC TTAATGTTAA TTTCAACACA CAAAAGAAAA CAGTCTGGCT TATTCACGGA 
TACAGACCAG TAGGCTCCAT CCCATTATGG CTTCAGAACT TCGTAAGGAT TTTGCTGAAT 
GAAGAAGATA TGMTGTAAT TGTAGTAGAC TGGAGCCGGG GTGCTACAAC TTTTATTTAT 
AATAGAGCAG TTAAAAACAC CAGAAAAGTT GCTGTGAGTT TGAGTGTGCA CATTAAAAAT 
CTTTTGAAGC ATGGTGCATC TCTTGACAAT TTTCATTTCA TAGGTGTGAG TTTAGGGGCT 
CATATCAGTG GATTTGTTGG AAAGATATTT CATGGTCAAC TTGGAAGAAT AACAGGTCTT 
GACCCTGCTG GGCCAAGGTT CTCCAGAAAA CCACCATATA GCAGATTAGA TTACACGGAT 
GCAAAGTTTG TGGATGTCAT CCATTCTGAC TCCAATGGTT TAGGCATTCA AGAGCCCTTG 
GGACATATAG ATTTTTATCC AAATGGAGGA AATAAACAAC CTGGCTGTCC TAAATCAATT 
TTCTCAGGAA TTCAATTCAT TAAATGCAAC CACCAGAGAG CAGTTCACTT GTTCATGGCA 
TCTTTAGAAA CAMCTGCM TTTTATTTCA TTTCCTTGTC GTTCATACAA AGATTACAAG 
ACTAGCTTAT GTGTGGACTG TGACTGTTTT AAGGAAAAAT CATGTCCTCG GCTGGGTTAT 
CAAGCCMGC TATTTAAAGG TGTTTTAAAA GAAAGGATGG AAGGAAGACC TCTTAGGACC 
ACTGTGTTTT TGGATACAAG TGGTACATAT CCATTCTGTA CCTATTATTT TGTTCTCAGT 
ATAATTGTTC CAGATAAAAC TATGATGGAT GGCTCGTTTT CATTTAAATT ATTAAATCAG 
CTTGGAATGA TTGAAGAGCC AAGGCTTTAT GAAAAGAACA AACGATTTTA TAAACTTCAA 
GAAGTCAAGA TTCTTGCTGA ATTTTATAAT GACTTTGTAA ATATTTCAAG CATTGGTTTG 
ACATATTTCC AGAGCTCAAA TCTGCAGTGT TCCACATGCA CATACAAGAT CCAGAGACTC 



1557 
1617 
1636 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
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ATGTTAAAAT CACTTACATA CCCAGAAAGA CCACCACTTT GCAGGTATAA TATTGTACTT 1440 

AAAGACAGAG AGGAAGTGTT TCTTAATCCA AACACATGTA CACCAAAGAA CACATAAgat 1500 

gccttcttcc atcaaatgca cttgcttgtg aattaatgga cttgtaaatg aaacaatgca 1560 

atcagtcttt tataatgcac tgttcaattt gagattcaag tatttctatt tcttggaaaa 1620 

aattttaaga atcaaaaata aagaaaataa aaaatgcata cagttaaaca ttccaaa 1677 



SQ Sequence 1636 BP; 544 A; 286 C; 296 G; 


510 T; 0 other; 




ggtcttattt 


ATGTTGCTCA AATGTTTACA 


TAATAACTTG 


TGCCAAAAAT 


ATAGTGCTCA 


60 


TGCTTTTCAG 


TTCTCACCCA GAAATGTCCT 


GTGGCTTCTA 


GTTGTGTGGC 


TGAGATCAGA 


120 


TAATAAAAGA 


CCATGCCTTG AATTCTCTCA 


GCTAAGTGTA 


AAGGATTCCT 


TCAGAGATTT 


180 


ATTTATTCCG 


AGAATAGAGA CCATTCTGAT 


GATGTATACA 


AGGAACAACC 


TAAACTGTGC 


240 


TGAGCCACTG 


TTTGAACAAA ATAACTCACT 


TAATGTTAAT 


TTCAACACAC 


AAAAGAAAAC 


300 


AGTCTGGCTT 


ATTCACGGAT ACAGACCAGT 


AGGCTCCATC 


CCATTATGGC 


TTCAGAACTT 


360 


CGTAAGGATT 


TTGCTGAATG AAGAAGATAT 


GAATGTAATT 


GTAGTAGACT 


GGAGCCGGGG 


420 


TGCTACAACT 


TTTATTTATA ATAGAGCAGT 


TAAAAACACC 


AGAAAAGTTG 


CTGTGAGTTT 


480 


GAGTGTGCAC 


ATTAAAAATC TTTTGAAGCA 


TGGTGCATCT 


CTTGACAATT 


TTCATTTCAT 


540 


AGGTGTGAGT 


TTAGGGGCTC ATATCAGTGG 


ATTTGTTGGA 


AAGATATTTC 


ATGGTCAACT 


600 


TGGAAGAATA 


ACAGGTCTTG ACCCTGCTGG 


GCCAAGGTTC 


TCCAGAAAAC 


CACCATATAG 


660 


CAGATTAGAT 


TACACGGATG CAAAGTTTGT 


GGATGTCATC 


CATTCTGACT 


CCAATGGTTT 


720 


AGGCATTCAA 


GAGCCCTTGG GACATATAGA 


TTTTTATCCA 


AATGGAGGAA 


ATAAACAACC 


780 


TGGCTGTCCT 


AAATCAATTT TCTCAGGAAT 


TCAATTCATT 


AAATGCAACC 


ACCAGAGAGC 


840 


AGTTCACTTG 


TTCATGGCAT CTTTAGAAAC 


AAACTGCAAT 


TTTATTTCAT 


TTCCTTGTCG 


900 


TTCATACAAA 


GATTACAAGA CTAGCTTATG 


TGTGGACTGT 


GACTGTTTTA 


AGGAAAAATC 


960 


ATGTCCTCGG 


CTGGGTTATC AAGCCAAGCT 


ATTTAAAGGT 


GTTTTAAAAG 


AAAGGATGGA 


1020 


AGGAAGACCT 


CTTAGGACCA CTGTGTTTTT 


GGATACAAGT 


GGTACATATC 


CATTCTGTAC 


1080 


CTATTATTTT 


GTTCTCAGTA TAATTGTTCC 


AGATAAAACT 


ATGATGGATG 


GCTCGTTTTC 


1140 


ATTTAAATTA 


TTAAATCAGC TTGGAATGAT 


TGAAGAGCCA 


AGGCTTTATG 


AAAAGAACAA 


1200 


ACCATTTTAT 


AAACTTCAAG AAGTCAAGAT 


TCTTGCTCAA 


TTTTATAATG 


ACTTTGTAAA 


1260 
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TATTTCAAGC ATTGGTTTGA CATATTTCCA GAGCTCAAAT CTGCAGTGTT CCACATGCAC 1320 

ATACAAGATC CAGAGACTCA TGTTAAAATC ACTTACATAC CCAGAAAGAC CACCACTTTG 1380 

CAGGTATAAT ATTGTACTTA AAGACAGAGA GGAAGTGTTT CTTMTCCAA ACACATGTAC 1440 

ACCAAAGAAC ACATAAgatg ccttcttcca tcaaatgcac ttgcttgtga attaatggac 1500 

ttgtaaatga aacaatgcaa tcagtctttt ataatgcact gttcaatttg agattcaagt 1560 

atttctattt cttggaaaaa attttaagaa tcaaaaataa agaaaataaa aaatgcatac 1620 

agttaaacat tccaaa 1636 

Kai#5 5 

ATTTTGTTCAAACAGTGGCTGAGCA 

6 

TTCAAACAGTGGCTCAGCACAGTTT 

m#m^ 7 

CGCGGATCCATGTTGCTCAAATGTTTACATAAT 

mm^ 8 

CGCGGATCCATGAGAGTATACATTTTTCTTTGT 

m^m-^r 9 

AAATATGCGGCCGCTTATGTGTTCTTTGGTGTACATGT 
10 

AAAAACACCAGAAAAGTTGCTGTGAG 
GCTTGATAACCCAGCCGAGGACATG 
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